Ribosome-small-subunit-dependent GTPase interacts with tRNA-binding sites on the ribosome.
RsgA (ribosome-small-subunit-dependent GTPase A, also known as YjeQ) is a unique GTPase in that guanosine triphosphate hydrolytic activity is activated by the small subunit of the ribosome. Disruption of the gene for RsgA from the genome affects the growth of cells, the subunit association of the ribosome, and the maturation of 16S rRNA. To study the interaction of Escherichia coli RsgA with the ribosome, chemical modifications using dimethylsulfate and kethoxal were performed on the small subunit in the presence or in the absence of RsgA. The chemical reactivities at G530, A790, G925, G926, G966, C1054, G1339, G1405, A1413, and A1493 in 16S rRNA were reduced, while those at A532, A923, G1392, A1408, A1468, and A1483 were enhanced, by the addition of RsgA, together with 5'-guanylylimidodiphosphate. Among them, the chemical reactivities at A532, A790, A923, G925, G926, C1054, G1392, A1413, A1468, A1483, and A1493 were not changed when RsgA was added together with GDP. These results indicate that the binding of RsgA induces conformational changes around the A site, P site, and helix 44, and that guanosine triphosphate hydrolysis induces partial conformational restoration, especially in the head, to dissociate RsgA from the small subunit. RsgA has the capacity to coexist with mRNA in the ribosome while it promotes dissociation of tRNA from the ribosome.